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WPI ACC No: 1993-331404/199342 
XRAM ACC No: C93-146786 

Prepn. of 3 - ( (R) -1- (substd. 

oxycarbonyloxy) ethyl) -4-substd. -2 -azetidinone - by reacting 

hydroxyethyl- substd. azetidinone and halof onnate, in presence of pyridine®, 
for use as intermediates for penem type antibacterial agents 

Patent Assignee: TAKEDA CHEM IND LTD (TAKE ) 
Number of Countries: 001 Number of Patents: 001 
Abstract (Basic) : JP 5239020 A 

Prepn. of 3- ( (R) -1-substd. oxycarbonyloxy) ethyl) -4-substd. 
-2 -azetidinone comprises reacting 3 -( (R) -1 -hydroxyethyl) -4 , -substd. 
-2 -azetidinone and halof ormate in presence of pyridine and cpd. of formula 
(I). (R = lower alkyl; n - 1-3). 

Organic solvents are pref. used in the prepn.. The organic solvents 
are ethers or esters. The n is 2 or 3 . R is substd. on 2- or 6- carbon. 
The R is methyl. Cpd. (I) is 2 . 6 -lutidine . Cpd. (I) is 2 , 4 , 6 -collidine . 

USE/ADVANTAGE - As intermediates for carbapenem and penem type 
antibacterial agents. The method gives 81-96%. 

In an example, (3R, 4R) -4 -acetoxy-3 - ( (R) -1 -hydroxyethyl) - 
2-azetinodine (5.19g) was dissolved in dry THF (120 mlO, and 2,6-lutidine 
(6.99 ml) and pyridine (0.48 ml) were added, the allyl chlorof ormate (3.18 
ml) was added and stirred at 30 deg.C. Every lh allyl chlorof ormate (3.18 
ml) was added three times, then the reaction mixt . was stirred at 30 
deg.C. for 2hr. . To the residue given by evapn. ethyl acetate (200 ml) and 
IN HC1 (50 ml) were added and stirred. The organic layer was sepd. and 
washed with satd. copper sulphate then satd. aq. sodium chloride, and 
dried with magnesium sulphuric anhydride. The residue given by evapn. was 
purified by silica gel column chromatography (silica gel, 140g; ethyl 
acetate: hexane - 1:2) to give (3R , 4R) -4 -acetoxy-3 -( (R) - 1 - (allyl 
oxycarbonyloxy) ethyl) -2 -azetidinone as pale yellow oil (6.95f, 90% 
yield). IR(Neat): 2980, 1790, 1750 cm-1; 1H-NMR (CDC13 ) delta: 1.46 (3H, d, 
J=6.2Hz), 2.12 (3H,s), 3.37 (lH,dd, J=l-4, 6.8Hz), 4.6-4.7 (2H.m), 5.12 
(lH,dq, J=6.8, 6.2Hz). 5.29 (lH,dq, J=10.4, 1.4Hz), 5.36 (lH,dq, J=17.4, 
1.4Hz). 5.35 (lH,d, J=1.4Hz), 5.94 (lH,ddt, J=10.4, 17.4, 5.8Hz), 6.53 
(1H, brs) . 
Dwg .0/0 

Title Terms: PREPARATION; SUBSTITUTE; OXY; CARBONYLOXY; ETHYL; SUBSTITUTE; 

AZETIDINONE; REACT; HYDROXYETHYL; SUBSTITUTE; AZETIDINONE; HALOFORMATE; 

PRESENCE; PYRIDINE; INTERMEDIATE; PENEM; TYPE; ANTIBACTERIAL; AGENT 
Derwent Class: B03 

International Patent Class (Main) : C07D-205/08 

International Patent Class (Additional) : B01J-031/02; C07B-061/00 
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(54) 3- [ (R) -1- M**+f ******* J') if* -4-ffljfc-2-r-tff- S>y>0> 

(57) imm] umm 

[«JSfcl 3- [ (R) - 1 - 1 Ko*->if-;l-] - 4- 

R)n [1] 

»«£T-eS«**SrtSr»«t-*-5 3- [ (R) -1 
- -4-Hfc 




-i- 



[§ff#JSl] 3- [ (R) - 

try y vise 
Iflsil 




#STi:»6S*6: fc 3 — [ (R) — 

2 -r-fe? ^y v^siitfc 

[11*31 3] T^^Sfctt^^^^^S 
[W**4] n#2*fctt3t?&5»#El*^L3ffi 

[»#Jg6] R*sy^S-e*5»**l4v^L5lE« 
[M*^7] fy i/^t 2, 6-^3-i»<Dft&T\Z&i 

[a*^8] try 2, 4, ^v<d#sti- 

E£ £ * S r *r fc* fc 1" 5 if * * 3 EttoSl 
[00 0 1] 

A*tt«*©^riWi|B*fcLT#«ft3- [ (R) -1 

- (B***5/*/w*^/p**^) ai^/u] -4 -Eft 

- 2 -TUT*?/ VCO®3t&ICgl1-5o 
[0 0 0 2] 

[ (R) -1-t Kn#i/xf;l/] *A"<<<*Mt&to 
TV*5 P U&*U ^Ot Kn^^vM^iim> 



yu/<x*A{k^*(OtW* (A) (D*§£\ 

1 te<&NHg*»»-f5&S#*>S t ««Six 
TV 5 hfo^^vX (Heterocycles) 25t 2 
2 1 1 (1 9 8 7) ] 0 4fc, ft^ft (B) t^nn 

y 4-^W;;t e !ii;yttn^ 

DD^p--hD^^^ffl^tO- (p h U 

- (p -~ hn^y^/u) ^^rv^*/>^— /K^cOlR^fi 
7 0%KTT*feU [^y-r-CV *y if ir^*^ 
WJTJtj (Bulletin of the Ch 

emical Society of Japan) 59t 1 3 6 31 (1 9 8 
6) teXXfr- h ^^KdV U^— X (Tetrahedron Le 
tters) 2 5# 2 7 9 31 (1 9 8 4) ] , 

[ft 2] 




(A) (B) 

s e>{c*/w<-<^ Ao^^pdjflct LraB4fk*» 
(O ^!Jr>fy *7 if ^sa^ yif-rr^ 

X-T i?-Ys<> (Bulletin of the Chemical Soc 

iety of Japan) 59^ 1 3 6 31 (1 9 8 6) 

ct^oD^ygst^ 4-^y^r ^ y tfy *j 

O0-7!)/^^/^=;i* (D) 

■ti-f, N-7y^^r^;VfeUflc (E) ioit/N, 

O-tf* (Ty A^*^#/U7tf~/U) * (F) 

tt*#»e>*tfc. *-t\ fBffit?^o»«ttico-ry 

[ft 3] 
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OH 

1 ^OCOCR, 



(C) 



OCOOCH,CH=CH, 
i 



^ >.OCXH 



^J— NH 



CD) 



OH 

^X__^OCOCHj 
Q J-NCO 



NCOOCH,CH=CH, 



OCOOCH,CH=CH 
X__^OCOCH 

0 Kco 



ICOOCH,CH=CH, 
[000 3] 

[ (R) -l-tKt3*->xf;l/] -4-fi&-2-T 
f*to*>3- [ (R) -1- (g^^-*^*/^-/^ 

zcfvP] -4-M^-2-r-tff L v ! y^Srffi<l-c 

[0 0 0 4] 

ICM*, 3 - [ (R) - 1 - t Kn#S/:n?vU] -4- 
fefcgr*, 3 - [ (R) -l-tKB#'>if*] -4 

Ilk 4] 




R)n 



[1] 



(1) 3- [ (R) -1-t Kn^rv-x^] -4~B 
|ft-2-T^5 1 i//^i:^n^i^7 i /ut$ r> t!)-^ 

StfS Zi«r»«i:i-S, 3 - [ (R) -1- (B& 
mfvu] -4-B&-2-7 



*f-^/v©«i6fe» (2) ***jWSrfflk^^tSr«f 
g!ti:1-5±ia (1) E«OKiti£, (3) **»Jlt*s= 
-^■^Sfcliai^T^SjSE-Cfc^iE (2) El&o 
»aSfe» (4) n^2tfcfi3-C*)5±E (1) &<^L 

(3) E^cOKigfe, (5) R^2ffiJ3J:tr6ffilcB* 
Ur^S±E (4) E«<^Kitfe, (6) R 
•Cfc5±E (1) ftV*L (5) E«wKit)*< (7) f 
y v»vt 2, 6 -/u^^vW#4T^SJC$-fr5r tSr 
««i-fS±E (3) E^coKJfffi, (8) ey^vfc 
2, 4, 6-= y V><Oft&T\z&.&Z^i>-b**fW.b 
-f£±E (3) E«o»5i&CBai-5t>ro-C*>5. 

[0 0 0 5] &&W<03- [ (R) - 1 - (E&^v' 

</>«5t*ttC^^Tffl^e>ixS3- [ (R) 
Kndf-i^cfvW] -4 -g^-2-T-6'^v ; />-|4, 4 

SrStt*^SSr*-f5 3- [ (R) -1-t Kn^-v/x 
[ft 5] 



0B 

J — NH 



til] 



ft ^ >£#/H ^ e> tt s o ±E 7 S*vWfc#J t cos 

/u*^ hSft^o<fc9ft7v-/Wk?:§:it#5SS:* , Ur 

i9BUtt, R 1 ttflf!l*.tf 
®H**Sr#LTV^rtJ:v^7/v^a, 7^-/1" 
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©5C -OCOR 3 

<a>*. -s (o) m -R 4 

Kt, R^^&a^LT^Tt^T/i^A-a, 

©a. 
[ft 6] 

-O-C-Y-R' 

II . 
Z 

K<K R 5 teB&a£#LT^Tk<fc^T/u*^a, 
Sft**, Yfi*S£^ WWK-f SfcttStJtW^*:, Z 

[0 0 0 6] ±12 r|Bijia£*LT^T<>£^r/u*A' 

yntVK y/ntVK -f V^fvK tert- 

^^*if(Dc 1 _ 6 T/v,*/i/a*5»*u^o -tie 

/vSd5#*LV\ ±12 rB&g^LT^TfcJ^T/U 

*-/\sm&»'£L\'\ ±12 rasia^L-c^rtJ:^ 
*nT/u*^sasfflv*e>*ia 0 ±e rg&a£#L-c^ 

Tt>J:v^3Sr*««*aiaj ^ r#£«gtt»saj fc 
fiSr^tf5-7M»dS»*L<. ft^-ettf?^, 

tf^y^/K v^t~/k aMrf-^r^ 
*U\, ±12 rH&a£^LT^Tt><fcvvr y-ASj 
JflV*fejfr5. ±12 rtt*2fc#LTV*TfcJ:^«jR« 



x.tf7yA\ fcTny/K sj-*^:/ y /K ^ V 

^ryy^K -fy^rr/y/K 
y/K t*7/y/K hyr^/y/K f-r^r-zv^ r 

^/ey^K 4 9 z#s 
Kasaaturtt, enyv?/K e^y^/K 

[0 0 0 7] ±l2cOr/U^r/K Tfr*r~ /K 7/V3r~ 

'>^7/^/k ry-/K #3?SKa3Rsa, a 
snfcr^i, ^yfcs^f^fgi&T^A'T^ ya 

*J * 7 frT , 7;^/S, T^A 

a, */w<*>fyua, *y*>5v^ttv?isarA^*^ 
^v/^a, i£«r^3^i/^;^^a (0»Jxf^> y h 

if) N fcKp^^H, II*a«r*LTi^T*J:v*«* 

s^^*^^=./wa (Wx.n tfy^ft^^^v 
, (ei»T^3#va y ^h^r 

if) , 7y-^>'i (Witf, 7*/*i/ftif) , 
^fvii-fvm, fiiRr/v*/^*a 

*) . fiar^^/ua («nx.«, ^^/k 
tr^«« , tsar^^^a e^/K 2- 

tti4v>L3<i-c&5 0 g^a^ LrfflV^P 3 ^5r 

a, t kd^^i, ^^^^r^uaft^^siaic 

fc±v^«3R«BtU'Ctt, Witt. ±12 rs^a^r^L 
T^-cfc<fcv>fflif§saj -ciE^fctoftif^fflVNbtt 

5o ±12T^ya, t Kn^^a*3j:^/U7}?dr^S^ 
#LTV^t>J:v^«Bai:LTW:, g^S^^LT^r 

fciv^c^r/u^a wi^n y?vK ^ 

ntvu/^if) . EftaSrWbTV^rt>J:v>73:^ua, 
fittaSr^TU-Ct^-Ct <t^C 7 _ 10 77/^I 

a, -o^mtnif) . hy^K s/y/vftif*fflv^ 
±Ec 1 _ 6 r/i'*/va, 7*=/ua. c 7 . 10 7y 
yu^r/ua, hy^/K 'yy/WLt^ttiv^i 
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t Lrtt, />oyy^ (WxJf, 7;vtD f *nu, 
^n^ftt) % C^aT/l-^^ (^J^«, ^fvU, ^f" 
/U, n~:/citVuftt) % C^eT/^t^rv/ (Wi 

t) % C^gT/U^/M/^^/V sM'SA', 
^fVl^/l'tf-A', 3L ^/u#/u#-/uft t) , ^hD 
ftWfflV^bhfi. EftSoftttlfc^L3ffle«rS> 
£ 0 R x -C«t>**i5«||»©J:9#*L^«l*, ±E 

tfc©, ©r*>3 c tt^-et, ©turn S: 

-CH (R 6 ) COOR 7 

[0 0 0 8] R 6 r^£ft£{£i&7/i^/wSt Lr 
tt, ai^-yK ^ntf/UftifoC^T^/V^ 

7/v*A< *3vK ^A", n-ynt>, i 

n-y^/K tert-T/fvl'ft t) , 

A'ftt) , iM^ttt^Tti^7x-;K h^f- 

rt>J;^B&St Lttt, (0»x.tf* 

ft if) , C 1 _ 6 7A'*A'#A'#~/i' («x.tf % 

hnftifWH^feJiS. g&gcO&ttlftVNL3figS 
rfc5 0 ±fflR 7 t^Sti5^^^^S 

!JA\ h!)?VK 2-h 

V^/Wy])/^ tert-;/^vUv^ fvl'V' y A\ -fV^ 
n f/Wv^ TvUS/ y A\ ^7 i^/l-> y /Ugft if 

®ttm R 2 ^c 1 _ 6 r^^otco^»^L<, i# 

±S$L/c3- [ (R) -1-fcKn* 

t*. Wfctf, ^5I¥0 1-254656, rh7^K 
n> U? — X (Tetrahedron Letters) , 2 6 , 6 7 
3 (1 9 8 5) , f§l, _2JL> 5 0 7 (1 9 8 7) , |p), 
2 8 , 6 6 2 5 (1 9 8 7) ft if dEtt^ffiSrflJ^T 

[0 0 0 9] ±5$Lfc3- [ (R) - 1 - fc: \?v*i/3L 
-A-Wtk-2-7M**JS [I] 



££it5C tic J: or, 3- C (R) -1- 
^£/U#r:/l^*vO - 4 -Sift- 2 

^vS:85ttSCtm5. <k^« [I] *K Rr 
^SnSfiiRT/^uSt Lrii, ^vu, 
/W, tfA^ft tOC ^aT/V^r/V-Sft if jWH^bilS 

»K**yi'#»*U\ nttlft^L3<D»SSr3l 

t>i~t\ 2*fctt3*ff*U\ {b-&4*> [i] tur 

I*, ^Jxtf/l^v^, =!i v^yftt^Ar* U^o «MCR 
^2&*5j:t;6ti[tcB*Lrv^tO^»*L<, tt) 
fc># 2, 6 2,4,6-3!)^#»*L 

v\ -j-fc*>t>, #Kis;r#^e>*i£itgt urtt, t°y 

^yt2,6-;u^^ tfy v ? ^t2,4, 

traaoffrg** [i] £2«£JLh^Lrffl^6ct 
*rta*, i«<0*r-ffl^5oj&5#*Lv\ fy^>- 

tfc^fef [I] to 3- [ (R) - 1 - fc 

3^SSrfcS 0 3- [(R) -1-tKn 

dr>>^c^/u] -4-Hlft-2-T^f'v?y yi*;HCj# 

tr, try ^vt 2, e-z^^^rii^ti-Pixii^o. 
0 1-0. 8^-yu^gt l-l o^e^Sft, »4L<li 

t 2, 4, 6-=9 ^vrtt-tix-e^ii^o. 0 1-0. 8 

*/USfl;t 1~1 O^e/U^ft, JrSKttO.05-0. 
S^^Sflt l-3^uSS*fflV^So 
[0 0 1 0] ±E^n*|fc:n*7Vl't Lrii, =¥K^6 

[ft 7] 

0 

II 

X-C-OK" 

R 2 ^i@ms^ ; ffurv^rtJ:v^r/^^^s 

iftfffl^&tt*. R 2 r^t>$n5 rggis^^rLrv> 
rfciv^ryw^Sj o rr/u^r/i-Sj turn, Wx. 

31^"^, n-^ntVK n-^/UfttOC 
x _ 6 T/^^r/Wftt^ffl^biX^o ^IC, ^^7K 

*ff*u\ R 2 r^^$n^ ^fl:^s^^rLrv^rt 
iv^r/w*^Sj o rg^gj turn, «xtf. c. 

i.gT/^l (^Jx.(f> ^^/U, ^^/K n-/n 
tVuftif) , C^Tsutr-sug (mz-tt, tf^/K 1 
-/d^/K 2-^r^/Uftt) , C^ 6 7^^ 

ftt) , siftSSrWtrv^tJi^^^^s, hy^ 
^y/uft^e>atfna 1 ft^L3(@^ffi^b^x 

5 0 ±I57xx/wI^Ltl/^{) <t^K»at it 

tt, C^ 6 T/U^S (Wx.«> ^A-, n- 
^ntVuftt) , ^nyyg^ (Mtll 



-5- 



C 1 _ 6 T/l'*/l'**$/ * ^h**>y 

4ifd»e>atfK5l4v^L3fli5Sfflv^P>tL5. R 2 

2,2,2-Mj^nnxf;K 2 - hi) ^ f !i 
[0 0 11] X-C*toSttS^ny>JS^t LTtt, -W 

mm\$. 3- [ (R) Kn^r^f/V] -4- 

2 -t&TVs s 1 ^/WcSst urii^ i-iof 
A-Sfl\ #£L<l*2-6^i§firC^fc5 0 EJfc&g 
IS, 3- [ (R) -l-tKD^>xf;U] -4-g& 

-2-rWi?y^ f ft;** Ci] own fc 
ft#0>it^fc iot*45#, ss*- 2 ot^e, 1 0 0 

a, mm<t&®, it^m m <omm, muxxmum 

0B#Bfl. if*L<tt3 0^e>2 4^ffl-C*>5o 

[0012] **w^*«fett, «aftsi&*iit+t?jifT 

Ciot, i9«lR*"C36*o»RWlC3- [ (R) -1 

(BIT, THF<b IB§-"t~) , ^^rif^, 1, 
2-i/^ h^rv^^V, 1, 2-i?=- *J 

^A", BHfc^f'A', ftg^ntW, 

£*) , «{bk* -o-ifv, h/u^v, *v-u 

F, 1, 2-i?;* flflt^7> 

[0013] *»6-eflv^bh6iwit©*Ht, 8^*5 ± 

tf3- [ (R) -l-tKn*5/xf/U] -4-B&- 
2-TH?i?S VO««K:J:oTAfcSaS3- [ (R) 
-l-tKn*'/xf^] -4-B&-2-7i?^:V 
>1 gtC^LT, Ml-50 0ml, #4L<fl5-l 
0 0ml"Cfe^o *KJCt?tt, KJt&fflStl-JSV^-Cffl^S 

wwc&m [11] O3ffi(oiaiardsac{ki-5cttt4^o 

9, lB»fk^»o3ttdSfl«i-e*>a»& 



[ (R) -1- (l^t^v/^/^^/^^r^) ^ 
[fc8] 

0C00R' 

J— NB 
0 

r\ R 2 \mmtmmmz^i-Zo ] -r*s*>£ 

[0 0 14] *»«-C»6il5 3- [ (R) — 1 — (fit 
tM"*$'#/l'#=/l'**S<') -4-H&-2- 

Kf, ^fof>f?^X (Heterocycles) 25i 22 1 
I (1 98 7) , yUf^fytT' if ^r^^yu yif 
^T^fT-f ^7" v^^V (Bulletin of the Chemic 
al Society of Japan) 59t 1 3 6 31 (1 9 8 
6) „ rh7^Kayi/^-X (Tetrahedron Letter 
s) 2 5* 2 7 9 3M (1 9 8 4) , f^], 26t 8 
91 (1 9 8 5) , tr ^ 

> (Chemical &; Pharmaceutical Bulletin) 
37* 2 3 3 81 (1 9 8 9) , 
if yif-rrx^ ^ ^ ^^.^r- 

c ss> (Journal of the Chemical Society Chemical C 
ommunication) 9 0 81 (1983) , l3k 82 11 

(1 9 8 9) , *%jd TV 5 (Helvetic 

a Chiraica Acta) 69* 1 5 7 61 (1 9 8 6) , 
9BSg 62-263183, [3)57-146777, |f)6 
4-22880, [^64-22880, 1^61-474 
89, 1^63-303981, P63-287779, 
(^63-188662, IH60-104088, 1H64 
-4 3 9 8 6, %fffl¥ 1-197483, H3-167 

187, [5)3-163081, P2-300187, m 
2- 1 4 9 0, %fm¥-2 - 17711 8Jiif{Ci5*^ 

[0 0 15] £ilT{c^JS^Jio«tU J #%^J-e^^^$6 
t^x^ (Gemini) 200 (200 MHz) M*^? 
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q : £ y h 



s : h 
t : h h 

h 

br : $gJkV> 
[0 0 16] 

(3R, 4R) -4~Tir h 3 - [ (R) - 1 - 

tKo^r^] (1.06g) 

4-i?*?-/U7*/t 0 V i/y (1.47g) £flD;t, ^ 
l^^nna?|^/i/ (3. 1 8ml) Ov^nn^y 
mm (10ml) SrS^Pfl^l-tTiBTLfcio flST**7&[BJ 

1 : 2) (3R, 4R) -4-71? 

h^rv"-3- [ (R) -1- (7y/^^^;^-^ 
rc^yb] -2-7f f ^ V^O. 0 5 4 g, 

(3R, 4R) -4-Tir h^ri/- 1 - 7!J;^'>* 
/UTtfn/u-3- [ (R) -l-fcKn^'>xf-/V] -2 
-Tif^vV >frO. 3 3 2 gM (3 R, 4 R) - 4 
-Tir h*^- 1 -7!)^^^/^/V-3- 

[ (R) -1- (T y fr**i/ji;\'#~j\'jr*i/) ^ 
/u] -2-71??-SV V^O. 4 3 5 g»6>*lfc, 

(3R, 4R) -4-7* h*^- 1 - 7!)^**^* 
7U7tf^/U- 3 - [ (R) - 1 - t Ko^i/xf/U] -2 
-7-fef^vV V : 

I R (Neat) : 2980, 1830, 1750cm' 1 
1 H — NM R (CDCI3) 6 : 1.37 (3H,d,J=6. 2Hz), 2. 16 (3H, 
s), 3. 19(lH,dd, J=1.6 &;6.2Hz), 4. 25 (1H, quintet, J=6. 
2Hz), 4.7-4.8(2H,m), 5. 3-5. 5 (2H, m), 5. 97(1H, ddt, J= 
10.2, 17.2 &; 5.8Hz), 6. 37 (1H, d, J=l. 6Hz) 

(3R, 4R) -4-7* 1 -7 V/^^i/X 

;W^-/U-3- [ (R) — 1 — (7S^**$/#/M?=. 

I R (Neat) : 3000, 1830, 1750cm' 1 
*H — NMR (CDC1 3 ) 5 : 1.46(3H,d,J=6.4Hz), 2.13(3H, 
s), 3.34(lH,dd, J=l. 8 &;6.0Hz), 4. 6-4. 8(4H, m), 5.18 
(IH.dq, J=6.4 &; 6.0Hz), 5. 3-5. 5(4H, m), 5.8-6. 1(2H, 
m), 6. 56(lH,d, J=1.8Hz) 

10 0 17] #%0tj 2 

(3R, 4R) -4-7* h*v"-3- [ (R) - 1 - 
t Ko *i/xf/l/] - 2 -t-v^J; V ( 1 . 0 4 g ) 
SrRiTHF (3 0ml) f!J^ (0.9 7m 

1) Srttlx.* Ol^on^r (0. 6 4ml) SrJD 
it3 0t-C8fliLfc o lB*Pflfc£*nn*S7!J/U 



(3.18ml) Sr3Eig*DS, 3 0 t X 2 *5 fftfflfc L 
t;iN HCl Sr*D^TS«9?liffc e tBB^»6U 

v/^At«L /-Co «je rmm^ l r » & Hfc 

^50g, ftKi^yU-^^r-y-y 1 : 2) T'ffiSH-Q 
(3R, 4R) -4-7*h*~>-3- [ (R) - 
1- (7U;^^^/^^/^^'» ^^/u] -2- 

[0018] Hffi^J 1 

(3R, 4R) -4-7* h*5/-3- [ (R) - 1 - 
t Kn*i/3i^] -2-T^v : /> (5. 1 9 g) 
^SdTH F (12 Oral) (Cigri>U 2,6-;U^> f V 

(6.9 9ml) fcitftTy^V (0.4 8ml) £#P;i. O 
Wnn^8ry;u (3. 1 8ml) 3 0 t"C 

«Et$Lfco lfflfil^nnWy^ (3.18ml) 
*3(slii*D«, 3 0t-C2WplB«E#Lfc. KETSKB 
£LT?#e>*L fc»iSKlft8£i?-/U (2 0 0ml) *5<fctf 
IN HCl (5 0ml) SrftlirSOa "ff^o #»Ji£ 
£&fnircS^7k®?{^ 

!)*y/H40g, g^g^/l/-^*-}^ 1 : 2) T* 
«*f-f5i:* (3R, 4R) -4-7*h*^-3- 

[ (R) -1- (7y^«^^'^^r'» mf- 
/u] -2-Tif^^y >#$JSfeiSi#l&i: LT6. 9 5 
g OR* 9 0%) #f)te 0 

I R (Neat) : 2980, 1790, 1750cm -1 
1 H — NM R (CDCI3) 6 : 1. 46(3H,d, J=6.2Hz), 2. 12(3H, 
s), 3. 37(lH,dd, j=l. 4 &;6.8Hz), 4. 6-4. 7 (2H, ra) , 5.12 
(lH.dq, J=6.8 &; 6.2Hz), 5. 29(1H, dq, J=10. 4 &; 1.4Hz), 

5. 36(lH,dq, J=17.4 &; 1.4Hz), 5. 85 (1H, d, J=l. 4Hz) , 
5.94(lH,ddt, J=10.4, 17.4 &; 5.8Hz), 6.53(lH,brs) 

10 0 19] MMM 2 

(3R, 4 R) - 4-7* h*i/~ 3 - [ (R) - 1 - 
t -2-7*^vV > (1. 0 4 g) 

ttitiki?**-** (30ml) icjg^U 2,6-;ufe; 
y ( 1 . 4ml) io^r/t°y v>y (0. Iml) Srftla., 
t^Dn^ry;u (0.64ml) tti-C3 0tt'I 
j^LfCo 1«I;^pdW y/u (3. 1 8ml) £ 
4 0iiJD«, 3 0tt2«ftlf: o WET««tf?* 

L"C»5>iifcaaSJcft»3: ^u^j:^i n hci**d 
iT«0«*fc. *«8JBSr»BiL, t&fn€^7KSfS. 

^^7h^7^- (i/!)*^5 0g, 

— 1 : 2) T*»Ki"^<i:. (3R, 4R) - 

4-T-feh^riy-3- [ (R) -1- (7!)/^^ 
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tt«ttltLtl.3 9g OR^90%) ®t>tlft 0 

10020] nfcm 3 

(3 0ml) Srffl^T, I^KElS L&feJi-f 
5fc (3R, 4R) -4-Tir h^v^-3- [ (R) - 

l- (r x?vu] -2- 

7ff^y#«»ftM«iLtl.4 2g OR* 9 
2%) #^ftfc 0 
[0 0 2 1] ^2fi^j4 
K^j2{I»^T^^f-V(Oft^ , 9(lS^^^ (3 
0ml) SrfflV^T* ^p^i7y/U^||.2. 5 6ml^ 
B«KS*Lfl*ai-«4 (3R, 4R) -4-7th 
*^-3- [ (R) -1- (7!l/u**i/*^#=^ 

T1.31g OK* 8 5%) »e>*xfc 0 

[0 0 2 2] HJSftl 5 
H$6flyilC*^T2 > 6-y^v f V^>fth>!9lC2, 4, 6 
-^y^ySrffl^st, (3R, 4R) -4-Tirh* 
[ (R) -1- (rj^+i/*^*-^* 
$/) aifyi,] - 2 -TttVJ yi.25g OK* 8 1 
%) »6*tfco 

[0 0 2 3] XttM 6 

(3R, 4R) -4-Tir h^>-3- [ (R) - 1 - 
t Ko^r^f/U] -2-Tif^vW (1. 7 3 g) 
MTHF (4 0ml) tC«M>U 

(2.3ml) fcitffcTJJS?:/ (0.0 8ml) SriSDx., Ol> 
^od^Sp-- hn-O^yU (2. 1 6 g) £#P;i 
T3 O^T^LfCo lWC^n^p-xhn 
-O-^/U (2. 1 6 g) ^4[Elii^Pm> 3 Ot-C^^PBB 

^*3J:tMN HCi«:Anx.rffi5ffi j fffco W«SJI£# 

*y/V8 0g, St&^/V-^r^V 1 : 1) T'fMl 
(3R, 4R) -4-Tir h**>-3- 
[ (R) - 1 - (p~ — hn^ViM'jt^^/W^l' 

3.0 1 g OR* 8 8%) »5>ilfco »jS7 9-8 0t 
I R (KBr) : 3280, 1780, 1750, 1740, 1520cm" 1 

X H — NMR (CDC1 3 ) 6 : 1.47 (3H, d, J=6. 4Hz), 2. 12(3H, 

s), 3.38(lH,dd, J=l. 2 &;6.4Hz), 5. 16(1H, quintet, J=6. 

4Hz), 5.25(2H,s), 5. 86(1H, d, J=l. 2Hz), 6.56(lH,br 

s), 7.55(2H,d, J=9Hz), 8. 24 (2H, d, J=9Hz) 
[00 2 4] MM 7 

(3S, 4S) -4- [ (R) -1- (^7x^;Mf 
xfvU] -3- [ (R) - 1 - fc 
Kn*>-n?vi/| -2-7W/y (l.06g) * 
SiTHF (3 0ml) fc»d»U (0. 



7ml) &£XfWJ> (0.0 5ml) «r*ni, Ol^** 
□ n^fi7!);V (0. 3 2ml) Ztoz_X 3 0 tt}tft L 
fco lftPflSlw^on^KTy^ (0. 3 2ml) Sr4® 

mm, 3ox:x'2£fmmttLtz 0 nBETBumsL-c 
sjet^s^ lt» b^fcaaE t »j # 5 * * 

n7^77^- (^ #^5 0 g, g^x^/U-^ 
1 : 2) -Ctff«1-ai, (3S, 4 S) -3- 
[ (R) -l - (7 5;^^^;^^^df'» 31^ 
/U ] _ 4 - [ ( R ) - i - (v?7x-/Mf^->* 

zutk^/u) xfvw] -2-r*f-^y>^«fetttt*t 

LT1.26g OR* 9 6%) fabtllt. 

I R (KBr) : 2780, 2950, 1770, 1750, 1730, 1655cm 
-i 

1 H-NMR(CDC1 3 ) 5 : 1. 27 (3H, d, J=7Hz) , 1.29(3H,d, 
J=7Hz), 2.75-2.90(lH,ro), 3. 15 (1H, dd, J=2 &; 8Hz). 3. 
89(lH,dd, J=2 &; 5.6Hz), 4. 55-4. 65(2H, m) , 4.95(1H, 
m), 5.2-5.4(2H,m), 5. 8-6. 05 (2H, m) , 6.86(lH,s), 7.2 
-7. 4(10H, m) 
[0 0 2 5] 

[tfUfl] KT(-#»W©»*S:«-i-fc»lc, (3R, 4 
R) -4-Tir h**>-3- [ (R) -l-tKo^> 
x^yu] -2-7ffv ; /y^np^l7!i/^^, 

*flties*3i:o t s«EflFffiT-esrt;s*fc^ or, 4 

R) -4-Tir h*v—3- [ (R) -1- (7!J/^ 
**>*/Ws|f=/U^*S/) xf/p] - 2 -Tif^i// > 

(G) , (3R, 4R) -4-Tir h^ri/- 1 -Ty^ 
^^*/U*=/P-3- [ (R) Kn^rv^xf 
yu] -2-Tif^v ? />' (H) *5«fctf (3R, 4R) - 
4-Tir h^V-i-T^ )Vjr*i/jj}Vi£=-}V- 3 - 
[ (R) -1- (7y^^V^;u^x/u^^^) 3Lf- 
/U] -2-Ti?^vW (I) COIR* (%) $T^-To 
Hftft*] (3R, 4R) -4-Tir h*-V-3- 
[ (R) -2-T j e s 5-i>; V 

(6mmol) frfftt (2 0ml) fc«*Utt*JO*.fc«. 3 
0t^oD^87!);l/ (2 4mmol) S:3.5SJMa»ttT 
jgTLfCo 3 0 < C-e2^flW»Ea, BSifWftR 
U IN HC1, «EIMl**iK, *"C«lka*Lfc. 

■•*0{fc^» (G) , (H) Joitf (I) <0£**:H 

i] fc*i- # 

HPLC^ft :D?J±: Capcell pak C 18 
&£ij§g :UV (2 1 8nm) 
flfcjli : 1 . Oml/min 
[^9] 
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[0 0 2 6] 



0C00CH 2 CH=CB 2 
yJ*^ ^OCOCHi 

0 J1h 

(G) 



OH 0C00CH 2 CH=CH, 

qJ-NCOOCH^H^CH, qJ-NCOOCH.CH^H, 
(H) (I) 



<&m (%) 



No. 






G 


H 


I 


1 


t* !!'/ ^+2,6-/^'/ V 


THF 


90 


0 


0 


2 






90 


0 


0 


3 




i,2- ! / mw> 


92 


0 


0 


4 






85 


0 


0 


5 


t' !)•/ 6-aJ'/ > 


THF 


81 


0 


0 






THF 


47 


0 


0 




4-y ^w;/f py y 


CH 2 C1 2 


3.5 


21.5 


21.3 



t^f7^7^f (Bulletinof the Chemical Society of J 
apan) , 5 9 , 1 3 6 3 (1 9 8 6) 

[Ml) *36WO*ffi*ffl^5- t(CJ:o"C, 3 

- [ (R) - 1-fc Kn^Vni^/u] -4_g^- 2 - 

<n<£f&^rmt ittffi^3- [ (r) -i - 



^«*tlttfl!4 3- [ (R) — 1 — (MM-* 



-9- 



